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Art Unit: 2829 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 , 8 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kash et al. (US 5940545). 

Regarding Claims 1 , 8 and 13, Kash et al. (US 5940545) discloses: A system [fig. 
1, 4] for testing an integrated circuit [5], comprising: 

means [2] for obtaining periodic optical emissions over a defined period of time 
[fig. 2] and from a defined area [of an integrated circuit operating with time-varying 
internal currents; 

means [3 and fig . 4]] for time-resolving said emissions by photon timing to 
estimate the number of switching events occurring in said defined area over said 
defined period; 

means [lines 35-42 of column 6] for providing an optical emission model [fig. 1]; 

and 

means [7 or 8] for comparing the optical emission from the area of the integrated 
circuit with the optical emission model to determine whether any of a group of defined 
conditions are present in the integrated circuit [lines 5-15 of column 7]. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Khurana (US 4680635) in view of Brahme et al. 

Regarding Claims 1, 8 and 13, Khurana discloses: A system [an emission 
microscope] for testing an integrated circuit [silicon device], comprising: 

means [11] for obtaining periodic optical emissions [the electroluminesent output 
of silicon 10] over a defined period of time [lines 56-65 of column 2 and 49-51 of column 
6] and from a defined area of an integrated circuit [area of 10 where light emission from 
transistor, see lines 39-47 of column 6] operating with time-varying internal currents 
[input to 10 and lines 13-25 of column 6]; 

means [12, 13] for time-resolving said emissions by photon timing [lines 41-51 of 
column 6] to estimate the number of switching events occurring in said defined area 
over said defined period [inherent to determination of timing of the emission from the 
transistor and fast gating, see lines 28-51 of column 6]; 

means [14] for providing an optical emission model [lines 42-44 of column 4]; and 

means [14] for comparing the optical emission from the area of the integrated 
circuit with the optical emission model to determine whether any of a group of defined 
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conditions are present in the integrated circuit [lines 42-44, 51-54 of column 4 and 48-51 
of column 8]. 

Khurana also discloses (for claim 13) A program storage device [18, 19] readable 
by machine [14], tangibly embodying a program of instructions executable by the 
machine [lines55-68 of column 7] to perform above method steps. 

Khurana discloses all the elements including an integrated circuit operating with 
internal current [input to 10 and lines 13-25 of column 6]. Khurana does not disclose an 
integrated circuit operating with time-varying internal currents. Brahme et al. 
discloses an integrated circuit operating with time-varying internal currents 
[application of test vectors, see lines 59-63 of column 6 or variation in clock speed to 
DUT from tester as further disclosed at lines 26-29 of column 4 and lines 31-36, 59-63 
of column 6]. It would have been obvious to modify Khurana with time-varying input to 
internal circuit as taught by Brahme, in order to quickly pinpoint faults in a device 
(integrated circuit). 

Regarding claims 2, 9 and 14, Khurana discloses: wherein the group of defined 
conditions include local power supply loading under high power density operation, and 
changes in switching performance due to heating effects [see different phenomena in 
abstract], and mid-cycle false switching, and effectiveness of switching control circuitry, 
and leakage control circuitry [lines 39-51 of column 6]. 

Regarding claims 3, 10 and 15, Khurana discloses: wherein: the obtaining means 
includes means for applying a given set of instruction vectors to the integrated circuit to 



Application/Control Number: 10/072,486 Page 5 

Art Unit: 2829 

provide calibrated optical emissions [lines 37-55, particularly 53-55 of column 3 and 
instruction vector is inherent to 13-15 because device is calibrated]; and 

the time-resolving means includes means for comparing said obtained optical 
emissions with said calibrated optical emissions [inherent to time resolution and 
intensifier means, see lines 9-13 of column 6 and 60-63 of column 5]. 

Regarding claims 4, 1 1 and 16, Khurana discloses: wherein the integrated circuit 
is used with a power distributing system [system that supplies current to 10] having a 
given time constant [inherent to current supply system] , and wherein the time resolving 
means [12,13] includes means for time resolving said emissions at a resolution greater 
than said time constant [inherent to 12, 13 in order to provide grater resolution, see lines 
17-40, particularly 31-40 of column 5]. 

Regarding claims 5, 12 and 17, Khurana discloses: wherein the integrated circuit 
has a thermal time constant [inherent to integrated circuit also see lines 57-60 of column 
6], and the time resolving means includes means for time resolving said emissions at a 
resolution greater than said thermal time constant [lines 52-68 of column 6]. 

Regarding claim 6, Khurana discloses: A method according to Claim 1, wherein 
the defined area includes groups of switches [transistors, lines 39-51 of column 6], each 
of said groups having a unique signature emission waveform [different wavelength of 
light emission], and the comparing step includes the step of searching the optical 
emissions from the area for any of the signature emission waveforms of said groups 
[lines 39-47 of column 6]. 
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Regarding claim 7, Khurana discloses: A method according to Claim 6, wherein 
each of said groups of switches is comprised of a set of spatially unresolved individual 
gates [gates of the transistors]. 

Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Khurana (US 4680635) in view of Prasad [EP 0 639 778 A2] 

Regarding Claims 1 , 8 and 13, Khurana discloses. A system [an emission 
microscope] for testing an integrated circuit [silicon device], comprising: 

means [11] for obtaining periodic optical emissions [the electroluminesent output 
of silicon 10] over a defined period of time [lines 56-65 of column 2 and 49-51 of column 
6] and from a defined area of an integrated circuit [area of 10 where light emission from 
transistor, see lines 39-47 of column 6] operating with time-varying internal currents 
[input to 10 and lines 13-25 of column 6]; 

means [12, 13] for time-resolving said emissions by photon timing [lines 41-51 of 
column 6] to estimate the number of switching events occurring in said defined area 
over said defined period [inherent to determination of timing of the emission from the 
transistor and fast gating, see lines 28-51 of column 6]; 

means [14] for providing an optical emission model [lines 42-44 of column 4], and 

means [14] for comparing the optical emission from the area of the integrated 
circuit with the optical emission model to determine whether any of a group of defined 
conditions are present in the integrated circuit [lines 42-44, 51-54 of column 4 and 48-51 
of column 8]. 
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Khurana also discloses (for claim 13) A program storage device [18, 19] readable 
by machine [14], tangibly embodying a program of instructions executable by the 
machine [lines55-68 of column 7] to perform above method steps. 

Khurana discloses all the elements including an integrated circuit operating with 
internal current [input to 10 and lines 13-25 of column 6]. Khurana does not disclose an 
integrated circuit operating with time-varying internal currents. Prasad discloses 
integrated circuit [10] operating with time-varying internal currents [pulse from 18, 
also see abstract]. Prasad also discloses microscope [14] for optical emission, detector 
16 and determines switching [lines 11-14 of column 2 and 19-24 of column 3]. It would 
have been obvious to system of Khurana with time-varying internal current as taught by 
Prasad in order to detect which active elements of the integrated circuit are "on" or "off, 
which elements "latch up", and which elements "oscillate" contrary to expectations [see 
abstract]. 

Regarding claims 2, 9 and 14, Khurana discloses: wherein the group of defined 
conditions include local power supply loading under high power density operation, and 
changes in switching performance due to heating effects [see different phenomena in 
abstract], and mid-cycle false switching, and effectiveness of switching control circuitry, 
and leakage control circuitry [lines 39-51 of column 6]. 

Regarding claims 3, 10 and 15, Khurana discloses: wherein: the obtaining means 
includes means for applying a given set of instruction vectors to the integrated circuit to 
provide calibrated optical emissions [lines 37-55, particularly 53-55 of column 3 and 
instruction vector is inherent to 13-15 because device is calibrated]; and 
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the time-resolving means includes means for comparing said obtained optical 
emissions with said calibrated optical emissions [inherent to time resolution and 
intensifier means, see lines 9-13 of column 6 and 60-63 of column 5]. 

Regarding claims 4, 1 1 and 16, Khurana discloses: wherein the integrated circuit 
is used with a power distributing system [system that supplies current to 10] having a 
given time constant [inherent to current supply system] , and wherein the time resolving 
means [12,13] includes means for time resolving said emissions at a resolution greater 
than said time constant [inherent to 12, 13 in order to provide grater resolution, see lines 
17-40, particularly 31-40 of column 5]. 

Regarding claims 5, 12 and 17, Khurana discloses: wherein the integrated circuit 
has a thermal time constant [inherent to integrated circuit also see lines 57-60 of column 
6], and the time resolving means includes means for time resolving said emissions at a 
resolution greater than said thermal time constant [lines 52-68 of column 6]. 

Regarding claim 6, Khurana discloses: A method according to Claim 1 , wherein 
the defined area includes groups of switches [transistors, lines 39-51 of column 6], each 
of said groups having a unique signature emission waveform [different wavelength of 
light emission], and the comparing step includes the step of searching the optical 
emissions from the area for any of the signature emission waveforms of said groups 
[lines 39-47 of column 6]. 

Regarding claim 7, Khurana discloses: A method according to Claim 6, wherein 
each of said groups of switches is comprised of a set of spatially unresolved individual 
gates [gates of the transistors]. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paresh Patel whose telephone number is 703-306- 
5859. The examiner can normally be reached on M-F (8:30 to 4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kammie Cuneo can be reached on 703-308-1233. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. / \ 



Paresh Patel 
Sep. 11, 2003 
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